Plasma antioxidants in pediatric patients with glycogen storage disease, diabetes mellitus, and hypercholesterolemia.
Oxidative modification of lipoproteins in vessel walls plays a key role in atherogenesis. Patients with glycogen storage disease type Ia (GSD Ia) do not develop premature atherosclerosis despite severe hyperlipidemia. We analyzed antioxidative defense and oxidative stress in plasma and serum of patients with GSD Ia (n = 17) compared to patients with type I diabetes mellitus (DMI, n = 17), familial hypercholesterolemia (FH, n = 18), and healthy controls (n = 20). We measured the total radical-trapping antioxidant parameter (TRAP), single antioxidants (sulfhydryl groups, uric acid, vitamin C, alpha-tocopherol, coenzyme Q10), malondialdehyde, oxidized low density lipoprotein (LDL) antibodies, lipid profile [cholesterol, triglyceride, lipoprotein (a)], homocysteine, and hemoglobin (Hb)A(1C). TRAP levels were elevated in the GSD Ia group (p <.01) and correlated with elevated uric acid levels (r = 0.72, p =.001). None of the other plasma antioxidants correlated with TRAP levels. DMI patients showed decreased sulfhydryl groups (p <.01) and a reduced ubiquinol-10 fraction (p <.01). Malondialdehyde (p <.001) and oxidized LDL autoantibodies (p <.05) were increased in the diabetic group. In FH patients, parameters of oxidative stress and TRAP did not differ from controls. We conclude that in GSD Ia an increased antioxidative defense in plasma may protect against lipid peroxidation and thus against premature atherosclerosis. Furthermore, we demonstrated that in DMI increased oxidative mechanisms are already present in childhood.